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FIG. 2 

CALCULATE SERVO FEED RATE ACCORDING TO COMMAND VALUE 
(SERVO FEED RATE) A (mm/sec)=(TH READ-PITCH COMMAND VALUE(mm/rev))x 
(PROGRAMMED MAIN-SPINDLE ROTATIONAL FREQUENCY(rps)) 



CALCULATE SERVO FEED RATE WHEN MAIN-SPINDLE OVERRIDE IS n% 
(SERVO FEED RATE) B (mm/sec)=(TH READ-PITCH COMMAND VALUE(mm/rev))x 
(PROGRAMMED MAIN-SPINDLE ROTATIONAL FREQUENCY(rps))x n/100 
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CALCULATE DIFFERENCE IN SERVO-FOLLOWING DELAY 
DIFFERENCE IN SERVO-FOLLOWING DELAY AMOUNT(mm) 
=(1 -n/100) x (SERVO FEED RATE)./ 

(SERVO POSITION LOOP GAIN) ■ 



S5 



CALCULATE DIFFERENCE IN MOVING DISTANCE DUE TO 
SERVO ACCELERATION TIME-CONSTANT 
DIFFERENCE IN MOVING DISTANCE DUE TO SERVO 
ACCELERATION TIME-CONSTANT=(MOVING DISTANCE) A 
-(MOVING DISTANCE)., 

(THREAD PHASE DISPLACEMENT IN HATCHED AREA IN FIG.2) 
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CALCULATE DISPLACEMENT 
DISPLACEMENT(mm) = 

(DIFFERENCE IN SERVO-FOLLOWING DELAY)+(DIFFERENCE 
IN MOVING DUE TO SERVO ACCELERATION TIME-CONSTANT) 



CONVERT DISPLACEMENT TO MAIN-SPINDLE ANGLE 
MAIN-SPINDLE ANGLE (rev) = DISPLACEMENT/ 
(THREAD-PITCH COMMAND VALUE(mm/rev)) 
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CONVERT MAIN-SPINDLE THREADING-START TIMING TO 
THREADING START TIMING THREADING-START TIMING 
SHIFT(sec) 

=(MAIN-SPINDLE ANGLE)/(PROGRAMMED MAIN-SPINDLE 
ROTATIONAL FREQUENCY(rps)x100/n 



T 
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DELAY THREADING START BY THREADING-START 
TIMING SHIFT(sec) 



OUTPUT MOVEMENT START COMMAND FOR SERVO SPINDLE TO 
CONTROL SHAFT DRIVING SECTION TO START THREADING 
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FIG. 3 



THREAD PHASE 
DISPLACEMENT 



SPEED IN CASE OF MAIN-SPINDLE 
OVERRIDE 50% 




GRADIENT 



T OFFSET 
AMOUNT 



SPEED 



SPEED IN CASE OF MAIN-SPINDLE 
OVERRIDE 150% 



National Stage Entry of PCT/JP2003/004005 
"Threading Control Method and System 
Therefor" 

Filed September 26, 2005; Ref.: Q89566 
Atty: Turner; Tel. 202-293-7060 



FIG. 4 



MACHINING 

PROGRAM 

MEMORY 



MACHINING 
PROGRAM 
ANALYZING 
SECTION 







THREADING 
COMPUTING 
SECTION 


< 


f 



MAIN-SPINDLE 
ANGLE 
COMPUTING 
SECTION 



CONTROL 
SHAFT 
DRIVING 
SECTION 



SERVO 
MOTOR 



T 

10 



— 6 



MAIN-SPINDLE 
ENCODER 



MAIN-SPINDLE 
MOTOR 



T 

11 



5/ 6 



National Stage Entry of PCT/JP2003/004005 
"Threading Control Method and System 
Therefor" 

Filed September 26, 2005; Ref.: Q89566 
Atty: Turner; Tel. 202-293-7060 



FIG. 5 



CYCLE COUNTER 

ENCmax 
ENCts 




TIME 



53 



6/ 6 



National Stage Entry of PCT/JP2003/004005 
"Threading Control Method and System 
Therefor" 

Filed September 26, 2005; Ref.: Q89566 
Atty: Turner; Tel. 202-293-7060 



FIG. 6 



SPEED 



(SERVO FEED RATE), 



(SERVO FEED RATE), 



THREAD PHASE 
DISPLACEMENT 




TIME 

ACCELERATION TIME-CONSTANT 



FIG. 7 



SERVO 
FEED RATE 




TIME 



Tc:ACCELERATION/DECELERATION 
TIME-CONSTANT 



